Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.001 Å; R factor = 0.024; wR factor = 0.032; data-to-parameter ratio = 17.1.
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Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) . Symmetry codes: (i) x À 1; y À 1; z À 1; (ii) Àx; Ày; Àz þ 1; (iii) x þ 1; y; z; (iv) x; y À 1; z À 1; (v) Àx; Ày þ 1; Àz þ 1; (vi) x À 1; y; z; (vii) Àx; Ày þ 1; Àz þ 2. Redetermination and invariom refinement of 1-cyclopropyl-6-fluoro-4-oxo-7-(piperazin-4-ium-1-yl)-1,4-dihydroquinoline-3-carboxylate hexahydrate at 120 K F. P. A. Fabbiani and B. Dittrich
Comment
The title compound, commonly known as ciprofloxacin hexahydrate, belongs to the quinolone family of synthetic antibiotics (Turel, 2002; Mitscher, 2005) . In this study, the structure of ciprofloxacin hexahydrate (Fig. 1) , has been redetermined at 120 K using a 30 W microfocus Mo sealed tube. An invariom refinement (Dittrich et al., 2005) , a structural refinement using aspherical scattering factors from theoretically predicted multipole population parameters, yields accurate ADPs and molecular geometries, including hydrogen-bonding parameters. All primary bond lengths and angles are in good agreement with those of the previously reported room-temperature structure (Turel et al.,1997) , but are more precise. The crystal structure exhibits an intricate 3-D hydrogen-bonding pattern. All potential hydrogen-bond donors and acceptors are involved in hydrogen bonding: water O41, O61 and O91 accept one hydrogen bond; O51, O71, O81 and carboxyl O1 accept two;
both carboxyl O2 and carbonyl O3 accept three. The majority of hydrogen bonds are linear; N3-H311, O71-H711 and O8-H811 form bifurcated ones.
Experimental
Ciprofloxacin (Sigma Aldrich) was used as received. Single crystals suitable for X-ray measurements were obtained by recrystallization from water by slow evaporation at room temperature.
Refinement
The refinement was initiated with the original structure determined at ambient temperature by Turel et al. (1997) (CSD refcode COVPIN). We note that the numbering scheme in the original paper differs from that of the deposited structure.
We used the same numbering scheme as in COVPIN. We also note that although the original paper reports refined H atom positions, these are not present in the deposited structure. An Independent Atom Model (IAM) refinement with CRYSTALS (Betteridge et al., 2003) provided starting values for subsequent invariom refinement (Dittrich et al., 2005) , which is based on the Hansen & Coppens multipole formalism (Hansen & Coppens, 1978) . This non-spherical atom refinement, which included reflections with [F > 3 σ(F)], was performed with XDLSM as included in the XD package (Koritsánszky et al., 2003) . XD input files were processed with the program InvariomTool (Hübschle et al., 2007) . For invariom refinement, non-spherical valence scattering contributions for atoms in an environment of simple bonds were obtained from theoretical calculations on model compounds that included nearest-neighbour atoms, whereas for H-atoms and atoms in a delocalized chemical environment, model compounds also included the next-nearest neighbour atoms (see table in the Supplementary Information). Full details for the general invariom modelling procedure of organic molecules can be found in Hübschle et al. (2007) . Since in the invariom refinement the multipole parameters are fixed at theoretically predicted values, only the positional and displacement parameters were refined. Bond distances to H-atoms were freely refined due to the high quality of the data set, but can optionally be set to the values found in the model compounds, which are very close to those obtained from neutron diffraction.
supplementary materials sup-2 Figures   Fig. 1 . The title compound with displacement ellipsoids drawn at the 50% probability level. H atoms are shown as spheres of arbitrary radius.
1-cyclopropyl-6-fluoro-4-oxo-7-(piperazin-4-ium-1-yl)-1,4-dihydroquinoline-3-carboxylate hexahydrate
Crystal data Geometric parameters (Å, °)
1.2595 (7) C(2)-H(21) 1.070 (9) O(2)-C (7) 1.2577 ( 
